Background: Lameness is one of the main causes of economic losses in sheep breeding, especially in the distal region of the limbs. Poor sanitation management, especially in terms of hygiene conditions and the introduction of animals without previous preventive care, is an important predisposing factor in sheep flocks. Interdigital phlegmon (foot rot) is a bacterial disease that causes pain, heat, edema, hyperemia in the region, and can lead to secondary processes such as osteomyelitis. This case report describes the use of gamithromycin for the treatment of osteomyelitis secondary to foot rot in a sheep. Case: An Ile-de-France ewe exhibiting signs of lameness, pain, heat, hyperemia and edema in the four digits was treated at the Veterinary Hospital of UNIPAMPA. The lesions were characterized by interdigital phlegmon, commonly known as foot rot, and the right thoracic limb was more affected, exuding a foul odor and purulent secretion. The affected limbs were treated topically with an antiseptic solution. The lesions healed completely except for the right thoracic limb, whose clinical condition worsened. Osteitis was suspected, and was confirmed by radiographic evaluation of the region. Treatment with ceftiofur was introduced, but proved to be ineffective. Nevertheless, the lesion was found to have worsened, and a new X-ray evaluation was made, which revealed dislocation of the distal phalanx as well as involvement of the middle and proximal phalanges. Thus, we decided to perform chemical arthrodesis of the distal interphalangeal joint. Before beginning this procedure, contrast X-rays were taken that revealed the development of a fistulous pathway connecting the distal interphalangeal joint to the proximal interphalangeal joint, which precluded this procedure. In view of the worsening of the condition, amputation of the distal and middle phalanges was performed, as well as scraping of the distal edge of the proximal phalanx. In the postoperative period, ceftiofur was used as antibiotic therapy and flunixin meglumine as analgesic, in addition to daily dressings with topical iodine. After this procedure, there was no improvement in lameness and the radiographic images showed worsening of the clinical condition. At this time, the antimicrobial therapy was replaced with tylosin. After beginning treatment with this antimicrobial, there was a slight decrease in lameness, but a fistulous pathway with purulent secretion was formed in the region corresponding to the distal portion of the first phalanx, as well as an increase in the bone lesion, which was observed radiographically. Due to the ineffectiveness of the drug therapy, it was replaced by gamithromycin, which was applied three times. After beginning this treatment, lameness receded and the wound stopped producing purulent secretion, and at the end of the applications of this active ingredient, there was complete resolution of lameness and improvement of the radiographic signs of the animal of this case report. Discussion: Antimicrobial therapy is an important factor in the treatment of interdigital phlegmon and of osteomyelitis, and should be performed properly using broad-spectrum antibiotics. In the case reported here, although antibiotics with those characteristics were used, the active ingredient had to be changed more than once. In this particular case, there was an improvement in the lameness and the wound, and in the radiographic signs of the proximal phalanx, only after the application of gamithromycin. Therefore, this drug can be considered as an alternative for the treatment of osteomyelitis in ruminants, especially in cases unresponsive to treatment with other antibiotics.
INTRODUCTION
Lameness is a significant cause of economic losses in sheep farming, especially with regard to infectious diseases of the hoof [17] . Predisposing factors of these conditions are the purchase of animals from locations that lack technical monitoring, introduction into the flock of individuals that have not been quarantined, and poor hygiene conditions of the facilities [15] . Interdigital phlegmon, commonly known as foot rot [4] , is a serious disease of sheep caused by the anaerobic bacterium Dichelobacter nodosus in animals previously infected by Fusobacterium necrophorum, a Gramnegative bacterium [10] . Clinically, foot rot manifests as fissures and signs of interdigital caseous necrosis, diffuse localized edema, moderate to severe pain, and a fetid odor [3] . Bacterial infections may give rise to osteomyelitis, contributing to the emergence of lameness in large animals. This makes treatment based on broadspectrum antibiotic therapy difficult [5] . The drugs most commonly used for the treatment of this condition are penicillin, ceftiofur and macrolide class antibiotics [12] .
This report describes the use of gamithromycin in the treatment of osteomyelitis secondary to interdigital phlegmon in a sheep.
CASE
An Ile-de-France ewe, approximately 6 yearold and weighing 50 kg, was treated at the University Veterinary Hospital (HUVet UNIPAMPA). The animal was referred to the veterinary hospital for postpartum care and treatment of interdigital phlegmon in all the limbs. The most severely affected was the right thoracic limb, which presented an open wound with purulent secretion in the border region between the skin and the coronary band on the medial side of the middle phalanx.
Localized treatment of all the limbs was started with topical povidone iodine (Iodo Polividona Tópico . After 6 days of this treatment, the lesions of the pelvic limbs and the left thoracic limb had healed completely, but the lesion in the right thoracic limb had worsened and the animal presented grade 5 lameness. There was clinical suspicion of osteomyelitis in this hoof, which was confirmed by simple X-ray examination of the lateromedial and dorsopalmar projections of the affected region. The radiographic analysis revealed cortical bone irregularity with loss of opacity and of the trabecular pattern of the distal phalanx (P3), characterized by small areas of bone lysis, and the discovery of osteitis in the P3 of the affected foot. Antibiotic treatment was started using ceftiofur (CEF 50 ® ) 3 [2 mg/kg] once daily for nine days, and analgesia using phenylbutazone (Butafenil ® ) 4 [5 mg/kg] once daily for three days.
After this period, the lesion looked worse and new X-ray examinations indicated that the condition had become even more severe. The radiographic findings showed areas of permeable bone lysis in the body and distal portion of P3, together with irregular periosteal reaction and loss of corticomedullary transition in the distal portion, as well as P3 dislocation. The middle phalanx (P2) also showed areas of irregular osteolysis in a region of bone marrow in the body and localized irregular periosteal reaction.
The proximal phalanx (P1) showed an irregular periosteal reaction, affecting its distal portion. These findings corroborate the radiographic diagnosis of osteomyelitis in P2 and P1. In view of the worsening of the condition and the lack of response to antimicrobial treatment, it was initially decided to maintain the digit through the application of chemical arthrodesis at the distal interphalangeal joint. For this procedure, given the radiographic findings, contrast radiography was performed to confirm the absence of communication between the joints of the distal portion of the limb, and after injecting iodinated contrast in the distal interphalangeal joint, the contrast medium was found to progress to the distal border of the P1. In view of the severity of the lesion and constant worsening of the condition, the medial digit of the right thoracic limb was amputated through the removal of P3 and P2.
As the P1 was also involved, its distal border was scraped, with intraoperative radiographic monitoring. In the postoperative period, antibiotic treatment with ceftiofur (CEF 50 ® ) 3 at 2 mg/kg, was applied once a day for 27 days and analgesia with phenylbutazone (Butafenil ® ) 4 at 5 mg/ kg once daily for seven days. For three days after surgery, the animal presented grade 3 lameness and was treated with povidone topical iodine through a drain inserted in the surgical site. After removal of this drain, there was suture dehiscence, presence of purulent secretion, return of the lameness to grade 5, and worsening of the P1 bone lesion, which was revealed by a radiographic study that showed an increase in irregular periosteal reaction of the bone and bone lysis of the body and its distal end. Tylosin (Tyladen   ®   ) 5 at 15 mg/kg, was administered once a day for 10 days as antimicrobial treatment.
The surgical wound showed considerable improvement and lameness receded to grade 2. However, the formation of a fistulous pathway originating in the middle region of P1, and a large quantity of purulent secretion, were observed. Until this time, the wound was kept closed and it was decided to treat it as an open wound. As the purulent secretion did not decrease, antibiotic treatment with gamithromycin (Zactran ® ) 6 at 6 mg/kg was applied, in a total of three applications with a 48 h interval between them. Twentyfour h after the first application, the amount of purulent secretion had decreased considerably. After the second application, the purulent secretion had disappeared, and 4 days after the third application, the wound was completely healed. Radiographically, it was observed that between day 0 (first application of gamithromycin) and day 15 there was no increase in the periosteal bone reactions and areas of bone lysis. However, between day 15 and day 30, there was a slight regression of the bone lesion, which was radiographically visible by the presence of regular and non-invasive periosteal reactions, which, together with the presence of bone sclerosis in the distal portion of P1, characterize the process of reorganization, bone neoformation and lesion stability. Besides the radiographic findings, the sheep presented no lameness and was therefore discharged.
DISCUSSION
Lameness in ruminants may be structural, functional or infectious, leading to significant economic losses due to declining production, early disposal of animals, and expenses with treatments that are often long and expensive [1] . Hence, such treatment is limited to animals that are zootechnically valuable, like the animal of this case report. It is therefore important to describe effective therapeutic options that can reduce drug costs.
The initial clinical signs of foot rot are lameness, edema, hyperemia and local hyperthermia, as well as the presence of pockets of purulent secretion in the interdigital space and, as the disease progresses, intensification of the signs until fistulas are formed [15] . This evolution was not observed here, since the most affected digit already had a fistulated wound, while the lesions in the other limbs were clinically resolved before the condition worsened. The development of the disease by the primary agent Dichelobacter nodosus necessarily requires a previous infection by Fusobacterium necrophorum [13] . 
